Cardio-pulmonary function in preascitic (hypoxemic) or normal broilers inhaling ambient air or 100% oxygen.
We evaluated the influence of the percentage saturation of hemoglobin with oxygen (HbO2) on the pulmonary arterial pressure in normal and preascitic (hypoxemic) broilers breathing ambient air or 100% O2. In Experiment 1, unanesthetized preascitic broilers (right:total ventricular weight ratios [RV:TV] = 0.32+/-0.02) breathing ambient air had initial values of 67% for HbO2 and 32 mm Hg for pulmonary arterial pressure. The HbO2 increased to > or =96.6% during inhalation of 100% O2; however, pulmonary arterial pressure was not reduced. In Experiment 2, anesthetized normal (RV:TV = 0.23; HbO2 = 88%) and preascitic broilers (RV:TV = 0.28; HbO2 = 76%) were compared. The groups did not differ in body weight or respiratory rate, but preascitic broilers had lower values for mean arterial pressure, total peripheral resistance, and partial pressure of O2 in arterial blood and had higher values for pulmonary arterial pressure. Inhaling 100% O2 increased HbO2 to 99.9% in both groups; however, pulmonary arterial pressure remained higher in preascitic than in normal broilers, and the pulmonary vascular resistance was not reduced during 100% O2 inhalation. Cardiac output was higher in preascitic than in normal broilers before and after, but not during, 100% O2 inhalation. Mean arterial pressure and total peripheral resistance increased in the preascitic but not in the normal group during 100% O2 inhalation. Low coefficients of determination (R2) were obtained for linear regression comparisons of HbO2 vs. pulmonary arterial pressure in both experiments. Overall, acute reversal of the systemic hypoxemia in preascitic broilers had little direct impact on pulmonary hypertension, providing no evidence of hypoxemic or hypoxic pulmonary vasoconstriction. Instead, acute reversal of the systemic hypoxemia primarily increased the total peripheral resistance and normalized the mean arterial pressure and cardiac output. A sustained reduction in cardiac output theoretically should attenuate pulmonary hypertension, but this was not observed because of the overriding influence of sustained pulmonary vascular resistance.